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(54) ILLUMINATION OPTICAL SYSTEM AND ALIGNER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an illumination 
optical system which can improve the rotation 
symmetricity of an illuminating light, is small in size 
and facilitates maintenance. 
SOLUTION: A light branched from a laser beam, 
whose wavelength is within a range from a visible 
range to an infrared range and which is emitted from 
a DFB(distributed feedback) laser, etc., is amplified by^??4^p^ 
a plurality of optical amplification units with optical 
fiber amplifiers in a fundamental wave generating unit 
100 and is supplied to a wavelength conversion unit 
20 via an optical fiver bundle 19. An illuminating light 
IL which is obtained by converting the supplied light 
into an ultraviolet light is divided into two by a 
polarization beam splitter 1 06A. The two divided 
beams are turned so as to have a rotational 
difference of 90° between each other and combined 
with each other. The combined light is supplied to a 
fly-eye lens 1 10, and a reticle R is illuminated by the exposing light from the fly-eye lens 
110. 
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[0 0 3 8] 0211 fttgiUzL-.;/ h 1 8 £SU d© 
0 2l:^T, h 1 8 «a*fl«HC 2 RO-t 

n*tlX^k'7A • A-flM§§ (Erbi 

urn-Doped Fiber Amplifier : ED FA) i^<C2i) l fc7 7 
•YA*-*WB8 2 2Rtf2 5*S8ttUTfl|j«*nTVi*. 
■€■ LT, lSSO^?^ A*-iffB§§2 2©M«S|5t- 

afi^**y7 r u>f"i'*fc©©is*^t!#a (wa 

velength Division Mul t iplexing : WDM) (EX 
T. rWDMSS^J if^i) 2 lA»tf2 1 B*«»tt* 

n. wdm$?2 i ARri2 i Bici^T-tn-eftjae 

JtagibT©^^^— if 2 3A)&»&©filfi3fcEL IS 

fi»2 2fcM»a»S#tt&S*rrv>*. H8fc. 2l£g© 
3t7r-f A— *t«8 2 5 A^7" l J>^ffi 
OWDMf ; f2 1 C&tf 2 1 D#&J3S$n. WDMf? 
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2 1 CStf 2 1 DIC^oT^n^'n^gftU-lf 2 3C 
Rtf2 SD^e.WSfee^^^T'f A*-im@§§2 5 JCfff 

2, 2 5«^IC^73fpJlSie^T-&^o 
[0 0 3 9] i:u5T. iuize©J:? K-fi^jg©* 5 y 
F*iT33t:77 > -rA-£«S©aj:&*fi£bTl. 5 1 

~i. 5 9 tLm*mmT2>m-£\z\*. f-7tz>**> 

iLTX^k'OA (Er) \ZlBX* vy-)V\i^ K (Y 
b) *&\Z K-7t5;i^LH. llfflS 
10 :fc©»te©*tt*fc»£8Bic:i3tt*«***»2 0«i 

[0040] mz. ®3\$2#.ftm&?t£.tmmiiL&± 

2 0SSU d©0 3 lc*5l^T. %-?7< 1\— • A>K 
;H 9©ffi73*gl 9 aa>S#taJ£ttfci£«l. 5 4 4y 
m©U— tr*^tLB4 tt, ltl©L iB.O 

s (LBO) »fi«t0<ta#*»3tt^*IJft6 0 
U ddT-©2^ii5li&%^(CJ:t3 2fg& (M7 7 2 
nm) im&t%t.mz. d©^**^©— SP^-t© 
20 SSMii-r-So ::©»•&.. ^HS©«3tl^>XfcJ:t>T 
9a# <*»©«V>3tJ|t©l*) *«#*»3tt* 
&A6 0 l©**»(*jfilCWJ«SnT4iO. ^©#&© 

nTV»*. ■*©«#«;&# 2 ftlCjli^ffl^tt^ 
T»ft« <«*.tfl/2«*«) 6 0 2£Si&LT, S 

n©as*«i2«*ttt-tn-€ f n*3ti'>X6 03 
*aoT2aa©LBois»j;ofta*ai»3t^*a6 

0 4 lcAW-T-5. 
30 [0 0 4 1] tmMK&tfcfk 6 0 4 Ttt, A»t5 2 <& 
jftta*«t*»6*l««fE*fcJ:0 3{gi£ (&fi5 1 5 
nm) *#*t*lc, *#$[©— gPRlX2^&®— tfti 

-t©**aa-ra. immyt¥t&M>6 0 4T»snft3 
«fiSiftanrK:afflbfcas*«Rtf2«jftt 

tt. 9 0*1*9 ■ 5 5-6 0 5iC«±:tp^-Bt$nT. 
^^□^7^-55-6 0 5TS»^tlfc3MH 
2 Ife © -> U > H U * >X J: 0 a*** W«t*3t V 
>X6 1 0Sr/55-6 1 1 ^rSTtB^«l 9 a©^ 
(#^©7t^©«) SrffM-r^. COfcOJBfiJcffiOifift 

^©©->'J>H'J*JH^>X • 7 V* 6 1 2**EB*n 
•>'J>HU*;H'>X- 7K6 1 2S-jliSb 
fc3mS«. «WWfc*3fcU>X6 1 3^IT^^D 

[0 0 4 2] — 7j> ^ ^ D-f y 9 • S. 7— 6 0 5 £3 

jaLfcai*«Rtf2fs*jajR3tu>X6 o e^mr^3 

<DLBO&i&£Qtt.Z>tmByt¥&ik6 0 7 (CAStU 
Z\Z\T~2mm*2fr&m$LR±\Z&-oT4feWL (Kfi3 
8 6 nm) tC^Sn. 4 fgfl£RlR-©£ ^2jib7tS 
50 *&«y-<^P'f y i7 • 5 5-6 0 8T^0t$n«. IP 




2 #©-> U > H U # ;u U >X<fc 0 fcZimJj&iteM 
?tU>X6 0 Q^gT^fo-fy? ■ 5 7-6 1 4IC 
XWb, ^-f #D-f y>7 • 5 5- 6 1 4THttJC'&fiKS 
nfc3fSffiR0^4ffi^«4g:SW/3 -B a B, O, (B 
BO) |gft±D&*#*JB3l£#iSII6 1 5 ICA&LT, 
fO^&%^»C«tO 7fg& (feft2 2 1 nm) £ 
©7{g&tejR7tU>X6 1 G&mTy^ fn-i yi? • 5 
5-6 1 7 KAtt-f 
[0 0 4 3] ^i»a-fyi? - 57-6 0 8?:! 

*«*WttJ(l3tU>>C6 1 8£*£Tti]*jS$l 9a©H 

TV»-&. ->>J >h*U7J;H/>X- 7 Wf 6 1 9£jijlL 
5 5-6 2 0»i;<lf*WJ4*3t^>X6 2 

1 Sri&T^-f ^ D-f y ^ • 5 5— 6 1 7 \Z\MT2>° -t 

UT, ^-f^D-f v2 ' 5 5— 6 1 7T"|WlttiC-&^$n 

it 7^85: 0!)*.tfS r, B e, B, O 

, (SB BO) ttft«t0a:*ai5O**»3t^ft6 2 

2l;A»LT, ££T©*UJS8S££K:«fcoT8te8 (8 
S193nm) iW6tl. £ © 8 «ifc&«JR*3t© U-1f 
JtLB5tUr»ajSn6. £©**£** 2 OTIt 
S#8 (8S 1. 5 4 4 (tm) -2 {g8 (85 7 7 2 n 
m) — 3 ffi8 (85 5 1 5 n m) — 4 fg8 (85 3 8 6 

nm) -*7fi£8 (SS2 2 1 nm) — 8<S8 (8ft 1 9 

3nm) aMfc8«X*#tf?*>nTV»«. 
[0 0 4 4] ^Wife^Tte. #*»7#£*S«6 0 7T 

a 6 1 5 ■c©fDjaafc«£-c$s£-r* 7 tt&tt. ^-n^'n 

A»»£*W«A:©a*©mT*S rwalk-offj ^* 

128® ©«<*n^ttJW£©Bin£:firr*3fc#©ai 

B3fc*JV»T\ #*W3fe¥l£a6 0 7 4fi 
&6 6 0. Rl«f«l»3t*«»6 0-4*»6»4Ufc3« 
6 5 0 ©WffiJBtttt. 0 4 IC^-Tcfc 5 K, 4 ftjft 6 6 
0 ttK18»«3Win»<D3l£« 6 6 0 a ©»£rT<& 0 , 3 
fg[6 5 0«W®JB«^R^®7t^6 5 0 a©j*&T* 

86 5 0 £4fg86 6 0 t*«ia^to-&T6J5Jc«6 7 0 
iT6t, £©£dt«6 7 Ofc«jtfrr*fc3t*6 7 0 a 

[0 0 4 5] fuT, #0JTte^©£fifc8©«&9«5© 
HiJ"&£*£ < -TZfctblz. m 3 lc*5V>T$fc-f 
mtVyXS 0 9lC«fc-?T4{g8 6 6 0*. H5l:Sf 
•kolCg^ftJcJgfilLT, <1*©3£3C6 6 1 a©8Jtffi 
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^Rri<JiKPJ©©4f&86 6 1 iC^ife-r*. 4{& 
& 6 6 0 tttMfflMt^t&A 6 0 7 ^T'ig^^nfcttffiSr 
4fS8 6 6 1U$«M¥HA6 1 5«fT»«S 

#<8f*W*iB l eu>X6 1 0»c«koT3fg&6 5 0*. 
4*88 6 6 0 iBi;*iajfcfflttL.T^{t:©Kffi»tt** 
fc-SS. H©8*, »&n*3«*6 5 ltt v H6C« 
T«fc?lc i#©KW««4<g«6 6 1 iHtT** 
lffl*©?fcj£6 5 1 aCMttfiR^t&aTLi 
10 3t*6 6 1 a £©fi&ggP©fiJ£a<£fc*/h$V>. 
*3. 3«*6 S Ott#«W3l|6**SJI6 0 4+TlS««n 

fc#iB*jftu 3(s*6 5 imm?3&)tt.myti'>Z6 

i 0 i:J:oX^nfc«l^L,xu5. 
[0 0 4 6] *:<D&l3.r)$i<DPI-£&iz%<-? Z>tz*b\Z. 
EOIC&I^T, 3fg«6 5 1 ©*g«®©iff&Tv'y > F 
>J*;H'>X • 7W 6 1 2 tC«fc-3T[i><?©?£5£©&[§ 

86 5 2te. El 5 l£a*?J: 5 IC, ^#CDWB®tt3J t 4« 
8661 tC-^Sl-rS t#\Z. m* ©ftiS 6 5 2 a ©Rf® 
20 JB#&4ft»6 6 l©3fcJS6 6 1 afc^a-T*. 

3BfcP>X6 1 3tt»*ttT?**fc*e>. 3fi86 5 2te 

n«. £©»*, **»3t#*Sa6 1 5TI4«*0« 

[0 0 4 7] MIC. 3M>W3£4*IMh6 1 5^69S^r« 

«. fCT,' «»R©*«JB3t*ISft 6 2 2ICfeV^T, 
7f&8ia*8i:©±#:©W®^« > RtFffl*©3tt*© 
WB^tt^-B^-fr^^felC, *lil»3t*ISa6 0 7*1 
30 it***«*-«***Wft«3tV'>X6 1 8T«* 

bfe^, a-7t*©<ft*^u>H'j*;i'U>x- 7H 6 
■tfjftL b 5 j4W]B»««»#iaiB«WT**eja[*n»t 

4oTH6. H©Rlr. *fC->U>K'J*;H'>X«Jci 
i^X-tOk- IfTtL B 5 $r*g©@^^tCi£^LT. 

-?Z>£s -t©U— !f3tLB 5*«js3fr*l 2 8«©3** 

^©.t-5 fc:-*©#EK*MfcttS 

[0 0 4 8] fife, ±|S©5SJ6©»ffiTf4, 2 
AXZ 4 t L T -> U > h* 'J * 

JH/>X-7H6 12, 6 1 9tf«ffiSnXH*!J<, 
^©•Rt>0lcAlfr-5U-^Sr«lfiJc-r-5#»©7tSt 
RU[lSc©l^*M^Ix>XxU'^> h<k9fc£-?-f ^ 
Dl/>X-7H- X»4-?-ntRIU[ig:©Sf!/J^«tlHlJ!lTt& 
50 ^©JR^flcT**lHlJff3t#*^. BP^DOE (Diffract 




ive Optical Element) bTfc<£ 

[0 0 4 9] 3a©#»»Jt*tlISlHTl* 
^(jgfil. 5 4 4^m) -2fiK (S*7 7 2 nm) 
— 4fS2£ (Sfi3 8 6 nm) — 8{g2& 1 9 3 n 

m) ojmc«**ift*ff'5*i*^. ^ftttnoiusfe^r 

IBT&S. MIC F,l^~ tf (flfcfil 5 7nm). tSIS 
13— ©«fi©St*M£*:#*fc«>fi:tt. 0 1 (a) ©#- 

«*«fiu— if 1 1 t:4j^T»^-r«as**©ft** 

1. 5 7ymtbX\ a«aiMS2 0&UT1 OflMft© 

«, 0!|;U;£g#8E (JSfil. 5 7 Mm) — 2(8i& 

7 8 5nm) ^4(Si!i («3 9 2. 5 nm)^8fgi& 

(&S 196. 2 5 n m) ^ 1 0 U&fi 1 5 7 n 
m) ©*fc»*g«Stf*.tf«fc^. 

[0 0 5 0] F, U— »f (Ml 5 7 nm) fcB 

SRI— «*©JR^5t*»-6fc*Ktt> EH (a) ©*- 
afcfiaSU— !fl 1 lc^l»T»*r 
1. 0 9 9 <tmtbT. SfiKtt»2 0 ttT7fi|»© 
R£*fr3«ft*E»»*«JBT*:&S'b#*.Sft*. Z\ 
©*^fctt«l*.Wai** 0 9 9 wm) -2{g 20 

S (165 4 9. 5 nm) ->3§» «fi3 6 6. 3 n 
m) — 4®m MS2 7 4. 8 nm) — 7 (figl 
5 7nm) ©«fc«««Jft*ff Atf «t -?"bT, tm 

*ffiffl-r*dt^M*bVi. Zft<b<Dm&lZ*>. TWalk 
-offj ©»»KJ:oTU— !f3t**lS-r*#3t«©Wf® 

Sei£©<fc3 IC^fESH^SfflT^S. 
[0 0 5 1] ±|B©*Jfi©»«©3tjB««KJ:*T.tf. 0 
1 (a) ©3t7r'fA--n>KJH 9«Dtti«OiSg 

* * -a fritT & 2 mmgaOTT* 5 £ £> . 
lffl. X«MO»fi«»8f2 OTt'CTOf r*)HZ) 

— afcfiSEfil'— tf, •;/^©«J£aR£#^7T 
lEB^££<ta ^ ^^£fc*&<^:\ BEB© T 

[0052] vk\z, m&\t, mi (Dytmrnrnzmytytm 

t. bTflt^fc^J©*^ y 7 • 7>H -A^^S;© 
&f^S:7tSB£^U ^©E!6lC*ViT, gJtJtJUl 0 
111 Sgl. 5 4 4Mm(Xtil. 57Mm)©l/— 

H;H 9t, u®^7 7^A- • ;\*>F;n 9 ^ ^StttS 
£tt£S#i£©#];U£8{gi& (XtelOfigafc) iO^L 50 
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afcfttfl 9 3 nm (Xttl 5 7 nm) ©*g*S*1-*©3t 
^Sftft I L <h bTR^r 2 0 tfr 

^nxus. -t©ai*ai[»*ffli ooia, 01 (a) © 
»fi i^S3fca-«*«»4't i ©*t*« 

zl- y hl8-l~18-n £Tr©§M*£SbTV>3. 
£7c:. afcfi** 1 9 3 nmXtt 15 7 nmOffl&ttlZn 
A r tfXttF, U— IfOftfc DlCttJST 

**fc*IC«|5£j&«Alr>. MIC *^JT«7t-7 7<7\*- • 

a*>h;h 9 ©^tf «*»#©*< waste©***? 

• A*> HJH 3 6, 1 3 8 \Zttfrtl, yt7 7-1 

A*- • A> HJH 3 6, 1 3 8 ©t^ffiBic^n^-'n^s 

7, 1 3 9*«E«*n. «[fi|g»Wl 3 7. 1 3 9*^ 

[0 0.5 3] «3t3t«i o i frzmttiznzny&ti l 

f4«3t*WW* 1 0 9l:ioT(B»SnTi5D, 

hour i o 9 <DWimtmm±&<DW)ft&ifcmfflwr%3. 

ffltfft 1 0 5 Cfc-sTftMPSflTH*. *jtt3tiBl 0 1 
^GMtB^n^SSl 9 3 nm (Xtel 5 7 nm) <7)A 
;PA#fl-:}te.J:0fc*«3fc# I Ltt. 3tttlfr(3tttf/B©5 

5-10 2TR»*ftft».'JBl U>X1 0 3ASW 
H«©**«£«TR«#ttllT#*&te^* i bT©{H 
Tfcfc: — AX7U 7^106 AlCAIibT, Sil* (P® 
*) X*5f lh-Ai:fiW)t CSfiBfc) Xa5^2f 
-AtK^ttSti*. *1 fcf-A»«-©£*^J5«t** 
«hbT©M7tt:*-A7.7' l J 1 0 6 BCfflfrta. W,2 
fcf-AteS 7- 1 0 7 ATIW*nXi(E3t*5S 10 8 
KA&fbT. 3fcttS*'C>£bT9 0° BlELfcttlBTS 
5- 1 0 7 BfcJ:^T£#SnTfll3fctf— AA3/U y* 
1 0 6B(CAM-T-£>o CliTP3WIC-&figSnfc^l f- 
ARtfI2 tf-A«fftf3FBI^©«*«^STP3ffil3ttt 
.&©*#* I L tftoT. SB 2 1/>X1 0 3 B&<OT& 
jff0fltfffi©5 7-9^bXtyf-fA^ • -f>^^ 
U-^ (X«* ; E>'^--f If—) iLT077-f T-1* V> 
XI 1 OicAW-r-5. ^cC*, *7r^M--1 , >f^ 
(^^r^-rif-) tlXli7 7-f7-f l/>X©ffi 

©Ete^6*^ 1 0 8 tl/TH ^JA«5 7— ^M7U 
XAS*ft*.'&t)-e-fcJS»©tf— AD — r— 

l/>Xl03AtU>Xl03BiX* 

[0 0 5 4] ^©ISIC, iftftaElftW2 o*»6»tBsn* 
I Lli, 0 3 ~0 5 €*8B bTltti^ b^c J: 5 IC 
^fi^»gP2 0^© rwalk-offj SfflIE-r*&«>K£(* 
tUT©Wfjfi»tt3&*H7 (a) IC^-ri^lcSR^ifj: 
^Xl^. -5-®^. ^©iJU>Xl 0 3A, 103 
B$il-lT77-f7-f l/>Xl 1 0IC^< 17 




(b) \z^-r&?\z, 75-f7-fi/>xi i ocommm 

\ZMl$.ZtlZytM& F ©#ft fefiR^<t ft o X 

OT, *»WK:K^sn*lHitt^^->o««Jc*i«»c 

[0055] zft&miztztb\zmznytyt i l 

£L<ftv>. 

[0 0 5 6] -^CIT, 08 (a) iCsSfJ: "5 \Z, *^JT? 
EHEbTV»ftV»«3t3t («3t3tl Lt-ra) ct££j5XL 
it*, 08 (b) CljKt* <fc 5 K, 75-f7-fl/>Xl 1 

o©i*ai®tc^fi£sn-&7tiii«F«, (3(s-e©MtBp© 

•3t3tl L©?llfll3»*S<£TS-ti:*;i£ft<. <E^«® 
[0 0 5 7] ft*5, ^l7t^lC*fbT9 0° E(EUft*S 

**3t3tl L£N#f!lL (Ntt3£/Ut©S») , N^fiJ 
SftfcJtStWCt^l 8 0° /N©®te*t£#*., 
ll<E«©Nffl©3fcJ|t&-&JSdELT:7 5-f 7-f l/>Xl 1 0 

101*5 ©i** i l *t 3 $ n, 3 a#j 

»©«3t3t* t 0*O' . 60° . S^120" Hfcbft 30 

i o k AM-r *a»To«3t3t i L©iae*twttsj(s«> 

[0 0 5 8] #tC. 77-^7'fl/>Xl 1 0 cDftftBBlC 

^©H§ Pij& 9 A. ttffc©flK>Lfe/MI P J: 0 ft SgJBHi 

WRJgRJ P«t 0 ft a/jN$ Wn k- U >7> 7 7 (a 
«) fflOHP«0D*«»fiJc3nT^a. fLX, i*J^ 40 
J£l 0 5©IW»©t>£T. BIP^OISI 1 1 SSiftt- 
^ET'Hte-r-S-tlCioT, 7?-f7-fU>Xl 1 0 

<D&mwizm&isnitmw&ft\zfovtzmw%fflci%tt) 

[0 0 5 9] 7 7^ 7-fl/>Xl 1 0©ittij®©§8P& 

1 3fcTE»tSnfc«. *3tU>Xl 1 4£?>L-Ottt 
^WS±0aM>r^l/-^t>1tl 1 5 tcAMT 

a. -r >t^u— ^-t>-»t 1 1 5 <Dtiutimm*uyeMffl 
wio9 ciw&sn, mytmmw% 1 o 9 ^Ttr-i? 50 
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*-JUK(HlSSRtX77 v D^/^v^;i' (A/D) 

«*Sfco©wi/Xx*;i^-fcJMjr*fc©©«» (ffi 

0 9F*3i-EttLT*5<. fit, mytmzit^y^ifu 

t, £xa±t©/wxx*;i^— SWJJfcWictx^T 
a. 

[0 0 6 0] tf-AX^'Jy^l 1 3«:Mbft(t3t3t 
ILH I1UI/-1/>X116A ^SgTM^H^lIS 
»D (^i'Jl'^-f >H) 117. &l^T»«»»0 

1 1 S^MiM-ra. S^H&i&O 11711 U^Jl/R 
±©ffi»©J8W««©}BttS«jrr 0T$D, 
l>J»«»tt?> 11811 *SE»t©H*6l5ft?m7«rfc 
5Ffift»4J"v.©«3t* t fffctlftV»J: -5 fcflB§IHKtt«:B!U 

afefetcffiffl^na. BjSiasiKO 118H 

[0 0 6 1] nJISSIHi&r) 1 1 8 SrSigLfeSTtft I L 

n g2 u i/-i/>xi 1 6 b, ytmftvmfftvs.? 

-119, >7>tl/>Xl 2 0 SriST. 

;UR©/t^->® (Tffi) £> tl/t/t ^ — >6PU£ 1 

3 lrt©«*^»©flB5Bffl*I R*«8lt4. «3Bt 
ILOtiT. U<?2)l>R<DmWimt&l R(*3©/t^-> 

*mPL^LT, Bf)£©a»#*M B (*^JT« 
M„«l/4, 1/5, l/6» T'7* M/yXh* 

aw**ifce/x/Nw±©«jK©«3t«* 1 wteig/hfi** 

$n-5. 7IA (wafer) Wte#l*.«¥## (->'J3> 
^) XliSOI (silicon on insulator)#©RStt©S 
«T*5. UTF, S»3t**PL©3t«|AXK3pff«CZ 
Ml*tt?), ZtticMttft^MrtT'^SilTtB^©!/?^^ 
RRtf£XAW©*fi;frlB]fciaoTY!*£®0, jt*73 

Ir] S D CSitft^3E73 IrIIC^o TXttSrSlo TittWT 
*. d©«^, R8W«« I RR^(titt«l« I Wtt. -tn 
■en^jtaE^rra (XTJI^J) tlfflfi^^'Jy h!K©«*T 

[0 0 6 2] U^^^RtSl/^^Jl'^^-v 5 1 2 

2±fc®*ff#Sn. l/WH7-yl2 2liW 
1 2 3±{^Ux7 ; &-^»C«t-pTY73lBUC^ 

-v f 12 2»dtt, U-7^;i/R£X73li=n, Y^nSj. Mfcjj 

z F#tHc«toTU5 L ^Jl/7>7-^v 5 l 2 2 ©'(5«Ry:iElte 

^i^ttiai^n, ^©ftjanBR^ffifltw^ 1 05 *»&©*! 
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[0 0 6 3] — 7j, ^XAWtetfXA*;^ 1 2 4±IC 

hXr-vl 2 5±lc@^$n, Z3MU h^T— y 1 2 
5liXYXr-yl 2 6±|-B££*U XY^t->'1 

1 2 7±T'Z3MUh7.-r-> J l 2 5 (9XAW) £Y7j 

y»»S-&*. Zf;H-^f-yl2 5, XYXr-y 
12 6, Rtf^XA-^— X 1 2 7 <fc D ^XAT.^— 5? 1 

zf;n^Xf-yi 2 5©{£e&tfii*£Aa<if-a!i;*n, 
£©w-«tt&tf±iww*i o 5&t><DMwmm\z&-3K 

[0 0 6 4] stasa^wttt, j»w*tf i r ic»t3t i 

LSS8WI/T. U-5 1 ^;W7.^-v J l 2 2$r^-bTU^i7 
;UR*RBM«*I RlC*fLT + Y:£ft (X«-Y*|ft) 
!Ci£«VRTj6aE-r*OtW«8UT. XYXf-yl2 
6€4M/T9XAW€ft3fefl4t I WtCMUT-Y^|p] 
(Xtt + YTjft) ldjgSM„-VR (M„ttU^*;i>R 

*5r7XAW^©»#«J|S) T-^s-r^^tictoT, 

U^^RO/t^— >M*£ 1 3 1 rtWA 1 ^ — XfertV^X 
aw±© 1 0©->a <7 Kffi^C 14 2 iCil^$i^$tl-5o 

PL*«jEii*«:fi»T*«#K:tt, UfJ^Rt^IA 
5. -^©^ X YXf -y 1 2 6 *Xf7 tf >^StT 

^^©Sft^fi^tlS. *CD»t!>XAW±07*h 

[0 0 6 5] ^©Jc^ttBJtSfTilClRbTtt^fe^ 
i7 R t XA W £ CD 7 V -i * > h *ff o < j&grt* 

MARUCRMB^fi)t$n. 77-f^>hV-?RMA 
atfRMBO±*l:S5-l 3 5«&^UT»ifc*rit 

TTR • ^©7 5-f J*> 

hBt&ttl 3 3&tfl 3 4*»E«3ft. 77f*>]-gi 
t&ftfc 1 3 3 ©@7£?£ I L ft? t 

-f a* — • a'> h;h 3 6 owtb^tBEganfcjgfi^j^ 
Mi 33, 134 (Dfo&mniz^mwk 1 o 5 icntifts 

[0 0 6 6] mtz, S^Jt^PLOiJSJC^AtSpjm 
^©Bfe7t£fflV>Tffi&7j^T-7 7^*>h-?-?©& 
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13 6^1t$n, d©7 7l , ^>h-t>itl 3 6©j§ 
*fl»fc±M»*l 0 5fc4W&£nTlr»*. fbt, K 
f4^tUT©ZfJ^7,r-7l 2 5±IC«U? L *JI'R 
#JC9-7-i7|C^Ufe*^-7-^ 1 4 3 A, 1 4 3 B. 
Rtf77-f ;*> h-fe>-y-l 3 6ffl©S2p-7-^ 1 4 4# 
BtiLSttitZsm^—irlMtl 3 0 *»BSSnTV»*. d 
<Dmm~?-i7fflttl 3 0±©S^V-i7 l 4 3A~ 1 4 
3C475-f^yHail 3 3, 1 34R^77-f^ 
10 >b-fe>+M 3 6T«*r*^tlC«toT. 75-f 
h-fe>-tfl 3 6 0^-75^f>i («3fc4"i>ittUi'* , i> 
tCDWP) #;fcs£>6*l. £©^-7>7'f>:»£ffl^T£ 

xaw±©&->3 hm«©7 5-f *>htfmtit&\zn 

[0 0 6 7] Zf;H>7f-/l 2 5±IC7.Uy 

httOHlP 1 4 ORtfKH-IE^JBOHn 1 4 IjWBjSS 

nfcssi 2 9*«issn, -t©np i 4 o<D&mm\z 

Jt~3 7-4 A*— • A>h*;H 3 8&lflft£K&8Pl 3 

e. iwtti a n* «jt3t t m i;a«*©jiH?iKta«j»a»nTv» 
20 hpi 4 0©«aw;:tt£itttSfi>£-r*if5i©:iMI 
&tt5g§#EB£tt. HP 1 4 1 ©iEffi»ctej£^§3tM 
»©JB2©3fc*fclti8**E«S*i. en £>©?£«& tBS§ 

©*a«#t>±ft!i»*i o 5i;Msntn5. cine. 

[0 0 6 8] ClW.fc'Sft&ftlCll&LT, SXAW±K& 

0 . 7^hkyXh K*f *»JMI#*©Ki!S**??rJS© 
ff«F«HfeieA*t, -t©»l;:»J*Sft*ISlfr/*:J'-> 

30 ^fls^A-f ^o*S0*«<ST-r*. fCT, ##J©& 
»«3t*«fc*iHTtt. 7XAW±0«y 3 5/ KM*t© 

ic-f >5 L ^V'-^-fe>-y-i 1 5©«a«**ffltJT«3t 

[0 0 6 9] ±ffi©*j6©Jg»Ttt. 1&©^7" 

40 U *^l©J:-5(c:^-y-r-('*;i/--f >f^P-?*ng 
X§tK'i!~C*Ztt'im&to1ii&m-{£LTi$<ZL£ifi3. 
[0 0 7 0] 7f77"-7>h'-7* 

* > 5 t- ^ 73 5S©*3t8IMS »C t> T" £ * C t \m # 
^t*5. *«?Btt±J6©Slli6©»Slfc|fi3t* 
tl-5Cli:^:<, *HK©S©«rjffclBiU^V^fflTffl*© 
50 «fi!c*fl!tO»*c:i:tt*MlT**. 
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[0 5] ^^m<Dmm<r>mmz^x. 2£fig&$T- 

rwalk-offj ©*«*«IE-r**£©2'3©3tSC 
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10 lCff*/£3n-5:ftS®&£*T0T&-£>. 

[08] (a) ttftl t-Al:MUT9 0° Bt£Ufc. 

JB2 t;-A*-&dEbT#6n*K3^**ria. (b) 

1 l-*-«*%JgU— if. 1 2-3tSH*T. 1 3- 
3t7 7"fr*-ii<6§g. 14-X/'J^, 15-1-1 

5-m, 1 7 - 1~1 7 -n— #7 71" A— (3®^ 
, 1 6 - 1 ~ 1 6 -m-^yj 1 8 - 1 ~ 1 

20 8-n-3fc*»ffi:i— K 1 9 -3t7 7-f A— • A> H 
Jk 2 0 2 2, 2 S-3t7r-f^-«Mi 

g§. 1 0 1 -»3t3t«. 10 6A, 1 0 6 B-myt¥- 
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■<1/>X, R-l^^Jk PL-»f«fc**, W-OX 
A, 1 3 6, 1 3 8 •••yt?7'( A— • rt> KJK 13 

7, 1 3— tSAXilff 
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